Since Hackman's report in 1954 of 216 (adjusted from a total of 220 for apparent errors) spider species from Newfoundland, the total has grown by 68% to 363. An annotated checklist is presented. Of this total, 223 (c. 61%) are Nearctic, 119 (c. 33%) are Holarctic and 21 (c. 6%) are introduced. Comparisons are made with other Canadian spider faunas. The introduced species and the proportions of Linyphiidae, Lycosidae and Dictynidae are discussed.
list of Newfoundland (referring solely to the insular portion of the province of that name) spiders was the first such report for any Canadian province. Since then lists for four more provinces and territories have been published: British Columbia (West et al. 1984 (West et al. , 1988 Bennett 2001) ; Yukon (Dondale et al. 1997) ; Manitoba (Aitchison-Benell and Dondale 1990) , and Quebec (Bélanger and Hutchinson 1992; Paquin et al. 2001, Paquin and Dupérré 2003) . We have made use of additional unpublished data for Alberta and Saskatchewan (Buckle and Holmberg 2004*) and British Columbia (Bennett et al. 2004*) .
In 2002 the formal, political name of the province formerly called Newfoundland was changed by Act of Federal Parliament to Newfoundland and Labrador. Therefore since that date it has been proper to use Newfoundland to refer solely to the insular part of the province, and that is the practice adopted here. Newfoundland was entirely or almost entirely covered by ice in the most recent (Wisconsin) glaciation, which reached its maximum extent probably around 24 000 years BP (Dyke et al. 2002) . The ice then underwent a series of retreats until the coastal margins of Newfoundland were exposed around 12 000 BP (Shaw 2003) , after which time the ice continued to retreat and leave the land exposed. The modern fauna was presumably established by post-glacial immigration aided by some anthropogenic introductions. The presence or absence of biological refugia during that glaciation has long been debated. Such refugia could have been important contributors to the post-glacial colonisation, and evidence thought to indicate their existence in Newfoundland has been presented from a variety of taxa (e.g., Fernald 1924; Wynne-Edwards 1937; Belland 1987; Hamilton and Langor 1987) . Ballooning from continental North America on the region's prevailing westerly winds probably accounted for the postglacial arrival of most of Newfoundland's spider species.
It is not altogether clear which species were brought to Newfoundland by humans. The introduction of Palaearctic species by humans is relatively straightforward. The first documented European visitors were Vikings, briefly established at L'Anse aux Meadows around 1000 BP (Wallace 1991) . Then since the late 15 th century European settlement and commercial traffic can explain the presence of Palaearctic species in Newfoundland. In addition, some Nearctic and Holarctic species may have been brought to the island by the traffic between Newfoundland and the maritime provinces, Labrador and the eastern seaboard of the United States. There were also approximately 5 000 years of aboriginal occupation of Newfoundland before the arrival of Europeans, with continual aboriginal traffic between Labrador and Newfoundland (Renouf 1999) . This may account for the presence of some Holarctic and subarctic-Nearctic species.
By whatever means of arrival, 363 species are now known from Newfoundland, an increase of 68% over Hackman's (1954) report of 216 (adjusted total) species.
Ecology of Newfoundland
Newfoundland lies in the northwest Atlantic between approximately 47°-52°north and 53°-59°west and lies within the general ecological region of the Boreal Shield Ecozone. Eleven Ecoregions (encompassing 25 Ecodistricts) are distinguished in Newfoundland, and full details of these are in Ecological Stratification Working Group (1995) . More general biogeographical information can be found in South (1983) .
Newfoundland's climate is influenced by the surrounding Atlantic ocean in general and the cold Labrador current to the east in particular. Climate varies between the Ecoregions, from a low subarctic ecoclimate in the Strait of Belle Isle Ecoregion on the Northern Peninsula (mean annual temperature 2.5°C), through the maritime high boreal ecoclimate of the Long Range Mountains (mean annual temperature 4°C), the maritime mid-boreal ecoclimate of Central Newfoundland (mean annual temperature 4.5°C), to the oceanic low boreal ecoclimate of the South Avalon-Burin Oceanic Barrens (mean annual temperature 5.5°C). The dominant vegetation is a mixture of Black Spruce (Picea mariana), White Spruce (Picea glauca), Balsam Fir (Abies balsamia), Tamarack (Larix decidua), lesser amounts of birch (Betula), extensive peatlands, communities of ericaceous shrubs, crowberry (Empetrum) barrens, and mosses and lichens. At higher elevations areas of semi-exposed bedrock are frequent.
Materials and Methods

Abbreviations
Throughout the text the following abbreviations may be employed: AB = Alberta; AMNH = American Museum of Natural History; BC = British Columbia; BL = Belcher 
A note on Hackman's species total
We have reduced Hackman's (1954) total of 220 by four to give a revised total of 216. Hackman (1954) listed some species on the basis of immature specimens, some of which have not subsequently been confirmed. CDD examined the supposed juveniles of Tetragnatha caudata Emerton and T. vermiformis Emerton and concluded that the specimens are of uncertain identity. These two species have therefore been removed from Hackman's (1954 ) total. Hackman (1954 (Walckenaer) ) cannot be confirmed because this species is not in Hackman's collection in FMNH, has not subsequently been found in Newfoundland, and has never been brought in by the public for identification (unlike virtually all other species with large adults). We have therefore removed two of the three Dolomedes from Hackman's (1954) total. This paper is based on published reports of Newfoundland spiders, specimens in the CNC, examination by CDD of collections of Newfoundland spiders deposited elsewhere, and extensive collections by JRP over the last 14 years. Apart from the major collections reported by Hackman (1954) , reports of Newfoundland spiders are rare. These consist of accounts of scattered, small collections (e.g., Pickard-Cambridge 1881; Emerton 1914 Emerton , 1915 Emerton , 1927 or lists assembled for particular purposes, e.g., Lindroth's (1957) comparison of European and North American faunas. A number of collectors (e.g., Lloyd Hollett and Kevin Pardy) have deposited Newfoundland specimens in the CNC but have not formally reported on their collections. Most records of Newfoundland spiders occur in taxonomic works such as Gertsch and Ivie (1955) , Ivie (1969) , Leech (1972) , Dondale and Redner (1978 , Platnick and Dondale (1992) , Buckle and Roney (1995) , Saaristo and Koponen (1998), and Miller (1999) .
We have followed Platnick (2005) for familial placement for the sake of uniformity and consistency. We have followed Platnick (2005) for genera and species names, except that we follow Buckle et al. (2001) for linyphiid nomenclature. For convenience families and species are in alphabetical order.
Species recorded by Hackman (1954) are indicated "[H]". Included in such brackets is the name he used if different from the name in Platnick (2005*) and other relevant notes.
The designations of Nearctic, Holarctic, or Palaearctic listed for each species have been gleaned from various sources (e.g., Buckle et al. 2001; Dondale and Redner 1978 Dondale et al. 2003; Platnick 2005*; Roberts 1993 ). Here we use these terms to mean the biogeographical origin of a species rather than the present-day distribution. For example, Araneus diadematus Clerck is listed as Holarctic by Platnick (2005*) , but is originally a Palaearctic species introduced to North America (Dondale et al. 2003 ). Therefore we refer to this and similar species as "Palaearctic; introduced".
It has sometimes been difficult to decide whether a species should be called Palaearctic introduced or truly Holarctic. For example, Buckle et al. (2001) describe Erigone dentipalpis (Wider in Reuss) as "Introduced?" while Platnick (2005*) lists it as Holarctic. Pending clarification we treat this and similar cases as introduced Palaearctic species. Spider introductions to North America were also dealt with by Lindroth (1957) , but because significant portions of his information about spiders has been superceded by later work we have placed less emphasis on his records. A particularly problematic species is Theridiosoma gemmosum (L. Koch), traditionally regarded as Palaearctic introduced to North America (e.g., Locket and Millidge 1953) . Coddington (1986) questioned this and pointed out it might be a Nearctic species introduced to Europe because it is common in North America but rare in Europe. Here we follow the traditional position because the species is confined to the eastern part of North America, where it may be common because of the amount of its preferred habitat of old-growth and (to a lesser extent) second-growth forest (Coddington 1986 ), whereas it is very widespread in Europe and Asia.
The true distribution and habitat preferences of most Newfoundland spider species are unknown, with some species known only from one or two records. Note that the localities in the list below more often reflect the activities of collectors than the true distribution of the species. Only a general habitat description is given for each species unless there is some obvious correlation with a particular environment. Note that the term "mixed coniferous woods" (which occurs regularly in the checklist) encompasses a wide diversity of micro-habitats such as dry litter, wet litter, patches of wetland, moss, lichens, bark, leaves, standing water, running water, patches of hardwood shrubs and patches of herbs as well as boundaries with more extensive areas of wetland, barrens or rocky areas. Additional habitat information has been taken from Bélanger and Hutchinson (1992) because the majority of Newfoundland species occur in Quebec, which at least in the middle of that province is broadly ecologically similar to Newfoundland. Habitat information has also been gathered from a variety of other sources, e.g., Chamberlin and Gertsch (1958) ; Dondale and Redner (1978 ; Dondale et al. (2003) ; Levi (1971) ; Opell and Beatty (1976) ; Paquin and Dupérré (2003) and Platnick and Dondale (1992) .
Dates, Depositories and Localities
Dates are expressed e.g. 5Aug98; an unknown day and/or month indicated by 00 (but 00 in the year position means 2000); specimens from a range of dates are indicated e.g. 12-28Aug98. If no date is given collection date is uncertain. One specimen is indicated or ; more than one specimen or . Records from other collectors are not included except where no records exist in the JRP collection. All specimens are in the JRP collection (Biology Department, Memorial University of Newfoundland) unless otherwise noted; specimens held elsewhere are indicated e.g. (CNC); specimens of species held both in JRP collection and elsewhere are indicated e.g. (and CNC). For each species a maximum of five locations is given; if a species is known from more than five locations, five were selected to show the general distribution. Locations are arranged alphabetically. Place names are in accordance with Natural Resources Canada: Canadian Geographical Names (2005*) where additional data such as latitude and longitude can be found.
Hypsosinga pygmaea (Sundevall, 1831) Emblyna phylax (Gertsch & Ivie, 1936) Agyneta jacksoni (Braendegaard, 1937) Nearctic. Mixed coniferous woods.
Lewis Hills 21Aug86 (CNC).
Agyneta olivacea (Emerton, 1882) Bathyphantes brevipes (Emerton, 1917) [H] Nearctic. Mixed coniferous woods; stunted coniferous stands near coast; shrubs in road cuttings. Big Brook 19Jun02 ; Nameless Cove 16Aug01 ; Point Riche 1Aug99 ; Port au Choix 13 Jul99 ; Rocky Harbour 30Jul97 .
Bathyphantes brevis (Emerton, 1911) Centromerus denticulatus (Emerton, 1909) Nearctic. Mixed coniferous woods; sphagnum bogs. Rocky Harbour (Bottom Brook bog) 6Aug98 .
Centromerus furcatus (Emerton, 1882) Nearctic. Mixed coniferous woods. Berry Head Pond (GMNP) 26Jul-14Aug00 ; Cook's Pond 4-10Jul94 ; Glide Lake 00Jul94 ; Port au Choix 13Jul99 .
Centromerus latidens (Emerton, 1882) Eulaira microtarsus (Emerton, 1882) [H] Nearctic. Mixed coniferous woods. Corner Brook 24Jul92 ; Glide Lake 00Jul94 ; Main River west 00Jul98 . (Emerton, 1882) Nearctic. Mixed coniferous woods. Main River west 00Jul98 .
Floricomus rostratus
Glyphesis scopulifer (Emerton, 1882) [H; Tapinocyba scopuliferum (Emerton)] Nearctic. Mixed coniferous woods; edges of waterways. Cow Head 8Jul49 (FMNH).
Gnathonaroides pedalis (Emerton, 1923 Halorates palmeni (Hackman, 1954) Hilaira canaliculata (Emerton, 1915) Kaestneria rufula (Hackman, 1954) ; Port au Choix 1Aug99 ; Stanford River 29Jul99 .
Lepthyphantes bihamatus (Emerton, 1882) [H] Nearctic. Mixed coniferous woods; low herbs in clearings in woods. Berry Head Pond (GMNP) 4Aug99 ; Lobster Cove 22Jul99 ; Norris Point 14Aug00 ; Port au Choix 12Jul99 ; Shallow Bay 13Jul97 .
Lepthyphantes calcaratus (Emerton, 1909) [H] Nearctic. Mixed coniferous woods; stunted trees near coast; sea-cliffs. Berry Head Pond (GMNP) 24Jul99 ; Green Gardens 00Aug92 ; base of Killdevil Mountain 20Jul00 ; Lobster Cove 9Aug99 ; Point Riche 24Jul98 .
Lepthyphantes complicatus (Emerton, 1882) (Buckle et al. 2001) and Quebec (Paquin & Dupérré 2003 as Tenuiphantes) on the basis of males. Both males and females have been found in Newfoundland, and the female has been described elsewhere (Pickavance 2004) . The female is similar to L. nigriventris (L. Koch, 1879), and likely Hackman's (1954) report of a single female of this Palaearctic species from Newfoundland was a misidentification of a specimen of L. cracens. We feel that L. nigriventris probably does not occur in North America. Port au Choix 2-11Aug00 , 20Aug00 (and CNC).
Lepthyphantes duplicatus (Emerton, 1913) [H; Lepthyphantes triramus Chamberlin & Ivie, 1947] Nearctic. Mixed coniferous woods. Bakers Brook estuary 8-27Aug ; Little Grand Lake 6Aug 94 ; Norris Point 15Aug00 ; Port au Choix 8-24Jul00 .
Lepthyphantes intricatus (Emerton, 1911) Nearctic. Mixed coniferous woods. Main River west 00Jul98 . Big Brook 20-25Jun03 ; Main River west 00Jul00 ; Nameless Cove 16Aug01 ; Point Riche 25Jun00 ; Port au Choix 3-11Aug .
Lepthyphantes zebra (Emerton, 1882) [H] Nearctic. Mixed coniferous woods. Logy Bay 6Oct02 .
Lepthyphantes spp. Two unidentified species. In CNC as Lepthyphantes #2, Lepthyphantes #7. Nearctic. Mixed coniferous woods. #2 Berry Head Pond (GMNP) 24Jul99 (and CNC); #7 Glide Lake 00Jul94 ; Main River west 1Aug00 (and CNC).
Lophomma sylvaticum (Emerton, 1913) [H; a specimen of this species labelled Entelecara is in Hackman's material in FMNH, but is not recorded in his list of species] Nearctic. Mixed coniferous woods. Main River west 00Jul98 . Dondale & Buckle, 2001 Nearctic. Mixed coniferous woods; shrubs and herbs in clearings in woods. Corner Brook 24Jul92 ; Main River west 17Jun98 ; Mt. Scio 00Aug95 (and CNC); Glide Lake 00Jul94 . Dondale & Buckle, 2001 Nearctic. Mixed coniferous woods. Little Grand Lake 15Jul92 , 13Jul93 ; Main River west 27Jul00 ; Stanford River 29Jul99 .
Maro amplus
Maro nearcticus
Maso sundevallii (Westring, 1851) [H]
Holarctic. Mixed coniferous woods. Main River west 00Jul98 .
Mecynargus paetulus (O. Pickard-Cambridge, 1875). Holarctic. Coastal subarctic barrens. Nameless Cove16Aug01 ; Savage Cove 30Jun03 .
Micrargus longitarsus (Emerton, 1882) Nearctic. Mixed coniferous woods. Corner Brook 7Aug93 .
Microlinyphia mandibulata (Emerton, 1882) Oedothorax trilobatus (Banks, 1896) Nearctic. Mixed coniferous woods; sphagnum bogs; rocky barrens. Bakers Brook estuary ; Berry Head Pond (GMNP) 22Aug 00 ; Rocky Harbour (Bottom Brook bog) 23Jul99 ; Eddies Cove East 21Jun00 ; Main River west 20Jul00 .
Oreonetides flavescens (Crosby, 1937) [H] Nearctic. Sphagnum bogs. Rocky Harbour (Bottom Brook bog) 5Aug98 .
Oreonetides rectangulatus (Emerton, 1913) Nearctic. Sphagnum bogs. Berry Head Pond (GMNP) 15-22Aug00
; Rocky Harbour (Bottom Brook bog) 23Jul-20Aug99 ; Sally's Cove 6-21Jul00 .
Oreonetides rotundus (Emerton, 1913) [H; Diplocentria corynetes Chamberlin & Ivie, 1945] Nearctic. Mixed coniferous woods. Gallows Cove 2Nov97 ; Glide Lake 00Aug94 ; Main River west 00Jul98 ; Norris Point 28Jul98 .
Oreonetides vaginatus (Thorell, 1872) [H] Holarctic. Mixed coniferous woods. Glide Lake 00Aug96 ; Main River west 00Jul98 ; Port au Choix 8Jul00 .
Oreonetides spp. Two unidentified species. In CNC as Oreonetides #1 and Oreonetides #2 Nearctic. Mixed coniferous woods. #1 Norris Point 28Jul98 , 20Jun-13Jul00 ; #2 Glide Lake 00Aug96 .
Oreophantes recurvatus (Emerton, 1913) Nearctic. Mixed coniferous woods. Bakers Brook estuary 8-27Aug00 ; Berry Head Pond (GMNP) 26Jul00 ; Glide Lake 00Aug96 ; Little Grand Lake 27Jul94 .
Pelecopsis mengei (Simon, 1884) Pityohyphantes limitaneus (Emerton, 1915) Nearctic. Mixed coniferous woods. Berry Head Pond (GMNP) 29Jun00
; Lomond 14Jul98 ; Millbrook (Rocky Harbour) 4Aug97 . Chamberlin & Ivie, 1943 Twenty-one spider species are here considered to be introductions to Newfoundland (Table 2) . Two species are widespread and locally abundant throughout the island: Araneus diadematus and Tegenaria domestica occur from the Avalon Peninsula in the south to the tip of the Northern Peninsula. Interestingly, neither of these now widespread species was seen by Hackman (1954) who only included A. diadematus in his list on the basis of a mention in Wiehle (1931) . In fact the first North American record for this species was from Brigus, Newfoundland (Pickard-Cambridge 1881). Since both species are large and not easily overlooked, both were probably very rare prior to 1954 and have become widespread in the last 50 years. A similar, rapid colonisation has been demonstrated for other arthropod taxa. For example, in 1955 the carabid beetles Amara aulica Panzer and Pterostichus melanarius Illiger were respectively confined to the west coast of Newfoundland and known only from a single known locality on the Avalon Peninsula. In less than 30 years both species became widespread across Newfoundland (Larson and Langor 1982) .
Pityohyphantes subarcticus
Other species are well established in Newfoundland but less widespread. Steatoda bipunctata has not been found north of Port au Choix. Neither Larinioides sclopetarius nor Salticus scenicus have been found north of Rocky Harbour. Zygiella atrica is particularly frequent on the Avalon Peninsula but has been found nowhere else in Newfoundland except Deer Lake. Whether these distributions are artefacts of collecting, intermediate points in the spread of these species across the island, or the limits of these species' colonising ability is unknown.
Dicymbium nigrum is well established as several wild populations but only in a restricted area in and around St. John's. A few species are known only from 2005 PICKAVANCE AND DONDALE: SPIDERS of NEWFOUNDLAND 271 
Composition of the fauna: comparisons with other areas
In general terms the composition of any terrestrial fauna will be a reflection of land area, ecological diversity and latitudinal position. Philodromidae  33  20  24  22  22  7  13  Pholcidae  3  1  1  1  0  1  0  Pimoidae  2  0  0  0  0  0  0  Pisauridae  1  5  2  2  4  1  1  Salticidae  45  43  50  35  33  15  17  Segestriidae  1  0  0  0  0  0  0  Telemidae  1  0  0  0  0  0  0  Tetragnathidae  12  15  12  8  13  6  3  Theridiidae  51  48  38  27  31  26  14  Theridiosomatidae  0  1  0  0  0  1  0  Thomisidae  32  32  32  34  29  14  17  Titanoecidae  2  1  2  2  2 three geographical attributes, total number of species, number of families and number of species within each family for each of the seven Canadian provinces or territories for which there is information. Locality columns are arranged left to right in order of most to least total species. There is a general correlation between the three geographical attributes and the number of families and species; analysis of the obvious exceptions will not be possible until knowledge of the faunas is standardised.
Several authors (e.g. Leech 1966; Koponen 1992 Koponen , 1996 Larsen and Scharff 2003) have pointed out that northern spider faunas are numerically dominated by species of Linyphiidae, Lycosidae and Dictynidae in descending order of importance. For example, species of these three families make up 100% of the most northern spider fauna in the world on Peary Land, Greenland (c. 82.5°N), excluding for present purposes the introduced agelenid Tegenaria domestica (Braendegaard 1960) . Table 4 compares the cumulative proportions of these three families (i.e. Linyphiidae alone, Linyphiidae plus Lycosidae, Linyphiidae plus Lycosidae plus Dictynidae) as a scale of northernness for the seven Canadian areas considered in Table 3 . In addition Table 4 includes the proportions in two other Canadian locations, the Belcher Islands (56°N) and Hazen Camp (82°N), and two nonCanadian locations, Peary Land (82.5°N) and the whole of Greenland (60°-82.5°N). The overall trend of increasing numerical dominance of Linyphiidae, Lycosidae and Dictynidae is confirmed.
Other Canadian spider fauna surveys have included species likely to be discovered in the area in question in the future (e. g. Dondale et al. 1997; Bélanger and Hutchinson 1992) . While this may be justified when species absent from the area in question have been reported from a contiguous land mass, it seems less useful when dealing with an island. †L+ L % = % of Linyphiidae + Lycosidae ‡L + L + D% = % of Linyphiidae + Lycosidae + Dictynidae
